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Description 

The invention comprises a use of an enzyme containing granulate and a method for production of a 
pelletlzed fodder. 

5 In the art comprising fodder it is described that the addition of enzymes to the fodder has a beneficial 

effect, vide e.g. Hesselman, K. and Aman P., The effect of /3-glucanase on the utilization of starch and 
nitrogen by broiler chickens fed on barley of low- or high-viscosity. Animal Feed Science and Technology, 
15 (1986) 83-93. Also, in the art comprising fodder it is a well known fact that pelletizing of the fodder is a 
desideratum, as pelletizing of the fodder increases the digestibility of especially the starch fraction. 

10 Furthermore, pelletizing of the fodder reduces the dust, it makes the fodder easier to eat for the birds, and it 
makes it possible to incorporate small amounts of Ingredients In the fodder and to "lock" the fodder 
mixture. In the process of producing fodder pellets it is considered necessary to heat treat the fodder 
pellets in order to kill the Salmonella bacteria, whereby a heat treatment to around 80 ° C is appropriate. The 
enzymes are not stable at this high temperature, and thus, a large surplus of enzymes has to be used, or 

15 enzyme free fodder components have been pelletized and heat treated, whereafter an enzyme containing 
slurry or solution has been coated on the heat treated pellets. However, this coating is cumbersome and is 
often not compatible with existing plants. Thus, there is a need for an enzyme containing fodder which can 
be produced easier and by means of existing fodder producing plants. 

The art encompassing enzyme containing granulates produced as additives in detergents comprises a 

20 socalled T-granulate, produced as indicated in US 4,106,991. Thus a T-granulate is produced by drum 
granulation of an enzyme composition including enzyme, inorganic salts, and a granulation binder, with a 
liquid phase granulating agent, whereby finely divided cellulose fibres In an amount of 2-40% w/w based 
upon the dry weight of the total composition is incorporated into the composition undergoing granulation. A 
T-granulate which is coated with a wax, a triglyceride or other fat, is described in WO 89/08694, claims 12 

26 and 1, EP 206,417, claims 17, 13, and 1, and US 4,707,287, claims 1 and 14 and column 9, example II. 

This coated T-granulate has been produced by coating of the T-granulate by a triglyceride instead of 
the traditional PEG. 

The above indicated, coated T-granulate is used as an additive in detergents, and to the best of 
applicant's knowledge this coated T-granulate has not been suggested for other uses than in the detergent 
30 field. 

Surprisingly, according to the invention, it has now been found that the above indicated coated T- 
granulate can be used as a component of a mixture, which can be converted to a fodder by treatment with 
steam and pelletizing without appreciable loss of enzyme activity. In contradistinction to the prior art, in 
relation to which an appreciable loss of enzyme activity will take place during steam treatment and 
36 pelletizing. 

Thus, the use according to the invention of an enzyme containing T-granulate which is coated with a 
coating agent comprising a high melting fat or wax, Is a use as a component of a mixture, which is well 
suited as a fodder if the mixture is steam treated and subsequently pelletlzed. 

As already indicated, a T-granulate is a granulate produced according to US 4,106,991, i.e. a granulate 

40 containing 2-40% finely divided cellulose fibres. Also, it is to be understood that the T-granulate contains 
one or more of the enzymes, which can be used as additives to fodders. As typical examples can be 
mentioned: proteases, e.g. from Bacillus, for instance Bacillus licheniformis, xylanases, cellulases, beta- 
glucanases, e.g. from Bacillus, Humicola, for instance Humicola insolens, or Actinomycetes, pectinases, 
e.g. from Aspergillus, a-galactosidases, e.g. from Aspergillus, for instance Aspergillus niger, and 

45 amylases, e.g. from Bacillus, for instance Bacillus sub t His. 

The coating agent comprises a high melting fat or wax. In this specification with claims a high melting 
fat is a glycerol ester (mono-, di- or triester or a mixture thereof) with a melting point between 30 and 
100*C, and a high melting wax is a waxy substance according to the definition in US 4,106,991, col. 3, 
lines 45-50, i.e. a substance which possesses all of the following characteristics: (1) the melting point is 

60 between 30° and lOO'C, preferably between 40° and 60 °C, (2) the substance is of tough and not brittle 
nature, and (3) the substance possesses substantial plasticity at room temperature. 

It appears from the applicant's EP 304,332 that the stability of the enzymes and the physical strength of 
the granules is improved, if a core is provided with a coating of cellulose fibres, a binder, an enzyme, a filler 
and a waxy material. It appears from DK 161717 that /3-glucanases or a-amylases can be stabilized by 

66 adhesion to a solid carrier; such preparations can be used as ingredients in granulated fodders. It also 
appears from DE 3,520,007 and GB 2,167,758 that enzyme containing granulates can be coated with fats or 
waxes. On the basis of this prior art It apparently can be concluded that it is obvious that enzyme containing 
granulates coated with fat or wax in general are well suited as a component of a fodder mixture to be 
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pelletized. This conclusion, however, is false, as It has been found that sonne enzynne containing granulates 
coated with fat or wax (e.g. fat coated Bio-Feed Plus, later to be characterized) are not well suited as a 
component of a fodder mixture to be pelletized. 

Thus it is surprising that the use according to the invention gives rise to a stable fodder, because it 
5 already belongs to the prior art that Bio-Feed Plus (fraction of wheat coated with enzymes), fat coated Bio- 
Feed Plus, T-granulate not fat coated, and Cellulase P (prill enzyme preparation with high fat content) as a 
component of a mixture which is converted into a fodder does not give rise to a fodder with stable enzyme 
activity. These prior art phenomena will be documented later in this specification. 

A preferred embodiment of the use according to the invention is characterized by the fact that the 
10 coating agent comprises up to 80%, preferably 60-75% of a filler, which is a dry powder of any material, 
preferably an inorganic material, more preferably kaolin, magnesium silicate or calcium carbonate. Incor- 
poration of the indicated filler into the coating agent in the amount indicated will reduce the tendency of the 
separate granules to adhere to each other and to the granulating apparatus. 

A preferred embodiment of the use according to the invention is characterized by the fact that the 
15 coating agent constitutes 1-95% w/w, preferably 15-35% w/w of the final, coated T-granulate. If an amount 
of coating agent below 1% w/w is used no satisfactory enzyme stability improvement is obtained, and if an 
amount of coating agent above 95% is used, no further improvement of the enzyme stability is obtained. 

A preferred embodiment of the use according to the invention is characterized by the fact that the T- 
granulate on top of the coating is coated once more with a polymeric material, preferably in a fluidized bed. 
20 In this manner the enzymatic stability is further improved. 

Also the invention comprises a method for production of a pelletized fodder, and this method is 
characterized by the fact that a mixture of an enzyme containing T-granulate, which is coated with a coating 
agent comprising a high melting fat or wax, and fodder components, is steam treated and subseqently 
pelletized. 

25 A preferred embodiment of the method according to the invention is characterized by the fact that the 
coating agent comprises up to 80%, preferably 60-75% of a filler, which is a dry powder of any material, 
preferably an inorganic material, more preferably kaolin, magnesium silicate or calcium carbonate. Incor- 
poration of the indicated filler into the coating agent in the amount indicated will reduce the tendency of the 
separate granules in the T-granulate to adhere to each other and to the granulating apparatus. 

30 A preferred embodiment of the method according to the invention is characterized by the fact that the 
coating agent constitutes 1-95% w/w, preferably 15-35% w/w of the final, coated T-granulate. If an amount 
of coating agent below 1% w/w is used no satisfactory enzyme stability improvement is obtained, and if an 
amount of coating agent above 95% is used, no further improvement of the enzyme stability is obtained. 
A preferred embodiment of the method according to the invention is characterized by the fact that the 

35 T-granulate on top of the coating is coated once more with a polymeric material, preferably in a fluidized 
bed. In this manner the enzymatic stability is further improved. 
The following examples illustrate the invention. 

Example 1 illustrates the use and the method according to the invention. 

Example 2 illustrates a further advantage of the use according to the invention in relation to in vivo 
40 conditions. 

EXAMPLE 1 

This example illustrates the use according to the invention and the method according to the invention, 
45 in comparison to the prior art most related thereto. 

The enzyme containing T-granulate related to both the use according to the invention and the method 
according to the invention is produced in the following manner, the granulate being identified as Bio-Feed 
Plus T. 

The powder components for 20 kg of granulate are the following: 
60 2.0 kg of cellulose ARBOCEL BC 200 

13.6 kg of ground sodium sulfate 
0.6 kg of carbohydrate binder 
1 .2 kg of chalk 

The above components are mixed in a 50 liter Lodige mixer, with heating to 35 ' C. The mixing time is 
55 2 minutes at a mixing velocity of the mixer paddles of 145 rpm and a knife rotating velocity of 3000 rpm. 

Under the above indicated conditions 6.4 kg of liquid cellulase concentrate (dry matter 40%, cellulase 
activity 764 EGU/g, the EGU activity unit being defined in AF-275, is sprinkled on the mixture. The 
sprinkling is performed by means of an atomizing nozzle and with a sprinkling time of around 6 minutes. 

3 
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Subsequently the wet mixture is subjected to a further granulation for 2 minutes, until uniform sphere or 
lens formed granulates are obtained. 

The humid granulate is dried in a fluid bed at an inlet temperature of 60 ° C, until a water content of less 
than 3% is obtained. 
5 The particle size distribution of the dry granulate was: 



10 



15 



> 1200 um 


9.5% 


> 1000 um 


15.3% 


> 850 ixm 


23.8% 


> 707 um 


36.3% 


> 600 um 


51.1% 


> 500 um 


66.4% 


> 420 um 


73.8% 


> 300 um 


88.9% 


< 250 um 


3.7% 



The activity loss was less than 5%. 

Subsequently the dry granulate is coated with a total of 20 weight-% of hydrogenated beef tallow and 
20 15.5 weight-% of magnesium silicate, in the following manner. The dry, raw granulate is heated to 65 'C, 
and subsequently 5 weight-% of hydrogenated beef tallow heated to 70 " C is applied thereto, and thereafter 
5.17% of magnesium silicate is applied thereto. These operations are repeated until the total amounts of 
hydrogenated beef tallow and magnesium silicate are added. 

Then the granulate is cooled. Now the granulate is ready for use. 
26 The following enzyme containing granulates representing the prior art most related to the invention were 
used as comparison granulates. 

1) Bio-Feed Plus. This is a granulate consisting of a fraction of wheat coated with enzymes. Reference 
can be made to the brochure B402c-GB 1500 October 1990. 

2) Bio-Feed Plus, tallow coated. This is Bio-Feed Plus coated with hydrogenated beef tallow in an 
30 amount of 20% 

3) Cellulase T. This is a T-granu!ate with a fungal beta-glucanase and a cellulase, manufactured as 
indicated above in relation to the manufacture of Bio-Feed Plus T, except for the fact that the coating is 

omitted 

4) Cellulase P. This is a prill product with a fungal beta-glucanase and a cellulase. This product is 
36 prepared by mixing a melted fat with the spray dried enzymes. The mixture of melted fat and the spray 

dried enzymes is sprayed into a chilled air stream, whereby the fat solidifies as droplets, whereby the 
enzymes are encapsulated in the fat. Reference can be made to the brochure B 495a-GB July 1989. 
These four reference granulates and the granulate used according to the invention were used for 
production of a pelletized fodder as follows. 
40 The composition of the fodder for small pigs were the following. 
7% fish meal 
1 5% soy bean flakes 
62% wheat 
10% barley 
45 2% animal fat 

minerals + vitamins 

The animal fat was industrial waste fat. 

The minerals + vitamins were added in the following amounts, calculated on 1 g of fodder: 

50 ug of Olaquindox 
60 100 ug of Toyocerin 

16 i.u. of vitamin A 

2 i.u. of vitamin D3 

130 ug of vitamin E 

4 ug of vitamin B2 
66 20 ug of nicotinic acid 

1 5 ug of D-pantothenic acid 

0.02 ug of vitaimin B12 

0.2 ug of biotin 
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2 ug of vitamin Bi 

2 ug of vitamin Bg 

2 ug of vitamin K3 

100 iULg choline chloride 
5 25 ug Mn (manganese) 

234 ug Fe (iron) 

163 ug Cu (copper) 

200 ug Zn (zinc) 

0.3 ug J (iodine) 
10 0.3 ug Se (selenium) 

The first four components of the above fodder for small pigs were mixed in a mill on a sieve with 
apertures of 2.0 mm, and then mixed with the two last components of the above fodder for small pigs in a 
2500 liter horizontal mixer. The finished meal mixture was used for the experiments in a pilot plant with 
batches of 100 kg. 

15 In each experiment 10 kg of the above finished meal was mixed with 2 kg of any of the above indicated 
five granulates for 10 minutes in order to produce a premix. Then 88 kg of the above finished meal was 
mixed with the 12 kg of premix, thereby producing 100 kg of a mixture to be pelletized. The pelletizing 
procedure was performed at 70 °C and with direct steam injection to a weight increase of 4%. The 
pelletizing process lasted for 25-30 seconds. Subsequently the pellets were cooled down to ambient 

20 temperature, and the pelletized product is now stable in regard to enzyme activity. The loss of enzyme 
activity takes place exclusively during the pelletizing process. 

Determinations of residual activity were now carried out in regard to the five different pelletized 
materials. The results appear from the following table, in which FBG is fungal beta-glucanase, vide AF 
70.1 /2-GB. 

25 





Enzyme granulate in fodder pellets 


% residual FBG activity 


Prior art 


Bio-Feed Plus 


75 




Bio-Feed Plus, tallow coated 


75 




Cellulase T 


< 30 




Cellulase P 


50 


Invention 


Bio-Feed Plus T 


90-100 



35 It clearly appears from the above table that the use and the method according to the invention is 
superior to the prior art uses and methods most closely related to the invention. 

EXAMPLE 2 

40 This example illustrates an additional advantage of the use according to the invention compared to a 
traditionally used enzyme containing product, when used in a fodder for pigs. 

Most enzymes are labile in acid environment and/or under the influence of proteolytic activity. Thus 
when adding enzymes to animal fodder a significant loss of enzyme activity can often be expected after 
ingestion, when subjected to gastric conditions. 
45 To achieve the optimal benefit of the added enzymes a good survival of enzyme activity from the 
gastric environment is necessary to prolong the effect of the enzymes over the gastro-intestinal tract. 

In the two feeding experiments in this example the technique of reentrant cannulation of a grown pig of 
approx. 50 kg was used. Reference can be made to Horszczaruk. F. et al., "Roczniki nauk Rolniczych" 95 
B4, 69-77 (1974) and Rainbird, A.L. et al., British Journal of Nutrition (1984), 52, 89-498, Effect of guar gum 
50 on glucose and water absorption from isolated loopes of jejenum in conscious growing pigs. 

This technique enables the estimation of the survival of enzyme activity after ingestion and passing 
through part of the gastro-intestinal tract of the pig. 

The enzyme containing coated T-granulate was produced as indicated in US patent 4,106,991 by 
mixing sodium sulphate, cellulose, kaolin and dextrin in a high energy Lodige Mixer whereafter a liquid 
55 enzyme concentrate which was previously adjusted to approx. 700 EGU/g was sprayed onto the mixture 
whereby the proportions of sodium sulphate, cellulose, kaolin, dextrin and enzyme dry matter corresponds 
to the figures indicated below, and the amount of added water was just enough to generate correct 
granulation consistency and particle size distribution (reference being made to US 4,106,991, col. 2, lines 8- 
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12). 

After granulation the product was transferred to a fluidized bed and dried with hot air to reduce the 
water content to 1 .0% (w/w). 

In the T-granu!ate thus produced the percentage concentration (w/w) of the above dry ingredients were 
5 as follows: 



Sodium sulphate 


71 .0% 


cellulose 


8.9% 


kaolin 


3.0% 


dextrin 


5.0% 


enzynne dry nnatter 


11.1% 



After drying the T-granulate was fractionated by sieving to a particle size between 300 urn and 1180 
15 urn with respect to the particle dianneter. 

The T-granulate was then coated in a coating nnixer by spraying with hydrogenated beef tallow and a 
filler, which is a prennixed blend of equal parts of kaolin and calcium carbonate, in an alternate fashion. The 
coating was performed as follows. First (in percentage of the uncoated T-granulate) 4% (w/w) of hydroge- 
nated beef tallow was sprayed onto the mix, followed by addition of 12.5% (w/w) of the filler. This was 
20 followed by an analogous coating with 4% (w/w) hydrogenated beef tallow and 12.5% of the filler. A final 
coating with 1 .5% hydrogenated beef tallow concluded the coating procedure. 

After the coating the warm coated T-granualte was cooled in a fluidized bed with air at ambient 
temperature. During this process fines were removed. 

The cooled enzyme containing coated T-granulate was finally fractionated by sieving to secure a 
26 particle size of between 300 um and 1180 um. 

The composition of the enzyme free fodder used in the feeding experiments was: 



Oat bran: 


67.71% (w/w) 


Toasted soy flakes: 


15.00% (w/w) 


Wheat starch: 


15.09% (w/w) 


Vitamin/mineral mix: 


2.20% (w/w) 



Formally, the uses and the methods described in this example are not inside the scope of the invention, 
36 because the fodder is not pelletized. However, due to the fact that a comparison is made between a coated 
T-granulate, which can be used according to the invention, and a granulate, which cannot be used 
according to the invention, the example will demonstrate an advantage of the use and method according to 
the invention over the prior art. 

The reentrant cannulated pig which was used in the experiments was in both cases fed with a total of 
40 610 g dry fodder as described above, mixed with 1525 g of water, as a single meal. Two enzyme 
preparations were investigated: 1) "Bio-Feed Plus, coated T-granulate" produced as described above 
(according to the invention), and 2) "Bio-Feed Plus", a traditional product where the enzyme is coated onto 
a manna grit carrier (prior art). Reference is made to the brochure B 402c-GB 1500, October 1990. 

In the first experiment 9.15 g of "Bio-Feed Plus, coated T-granulate" was also added to the fodder and 
45 in the second experiment 6.1 g of "Bio-Feed Plus" was also added to the fodder, whereby the different 
gravimetric dosages correspond to equal dosages of enzyme activity. 

In both cases the enzyme products were first mixed with the water and then mixed thoroughly with the 
dry fodder to ensure a homogenous mixture. 

A small representative sample of this mixture was removed and freeze dried for later determination of 
60 enzyme activity in the fodder. 

In these experiments the reentrant cannula was placed in the pig's small intestine approx. 3 m distal to 
the pancreatic gland. 

Beginning immediately after the ingestion by the animal of the full amount of the fodder the total 
intestinal content was continuously collected from the open cannula in separate pools. From each pool a 
66 representative sample of 15% was collected and freeze dried for later analysis. Then the remaining 
intestinal content after being heated to 40 • C was pumped back to the intestine through the other half of the 
reentrant cannula. 
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After analyzing the specific beta-glucanase, pentosanase and xylanase activity in the samples obtained 
as described above the total survival of these exogenic enzynne actitivies can be calculated. 

Before analysis the samples were extracted In the relevant buffer for each analysis by mixing 1 part of 
sample with 4 parts of buffer and stirring vigorously for 30 minutes. Subsequently the samples were 
5 centrifuged for 10 minutes at 3000 rpm, and the supernatant removed for analysis. 

Glucanase activity was determined according to the procedure AF 295/1 -GB type feed. 

Xylanase activity was determined according to the procedure AF 293.6.1 -GB. 

Pentosanase activity was determined according to the procedure AF 284/1 -GB. 

The results of the analysis is shown in the following table, which shows the total accumulated enzyme 
10 activity reaching the cannula in the small intestine eight hours after the feeding, indicated in percentage of 
the enzyme activity In the feed mix ingested by the animal. 





Residual Glucanase 


Residual Xylanase 


Residual Pentosanase 




Activity (%) 


Activity (%) 


Activity (%) 


Bio-Feed Plus, coated T-granulate 


52 


50 


60 


Bio-Feed Plus 


28 


27 


38 



It is thus surprisingly found that the residual glucanase, xylanase, and pentosanase activity in the first 
part of the pig's small Intestine Is significantly higher according to the Invention than according to the prior 
art. 

The brochures and the AF documents referred to above are obtainable on request from Novo Nordisk 
A/S, Novo Alle, DK-2880 Bagsvaerd, Denmark. 

Claims 



30 



35 



40 



45 



50 



55 



1. Use of an enzyme containing T-granulate, i.e. a granulate produced by drum granulation of an enzyme 
composition including enzyme, Inorganic salts, and a granulation binder, with a liquid phase granulating 
agent, whereby finely divided cellulose fibres in an amount of 2-40% w/w based upon the dry weight of 
the total composition is incorporated into the composition undergoing granulation, which T-granulate is 
coated with a coating agent comprising a high melting fat or wax, whereby a high melting fat is a 
glycerol ester (mono-, di- or triester or a mixture thereof) with a melting point between 30 and 100°C, 
and a high melting wax Is a waxy substance which possesses all of the following characteristics: (1) the 
melting point is between 30 and 100'C, preferably between 40 and 60 'C, (2) the substance is of a 
tough and not brittle nature, and (3) the substance possesses substantial plasticity at room temperature, 
as a component of a mixture, which Is well suited as a fodder If the mixture Is steam treated and 
subsequently pelletized. 

2. Use according to Claim 1, wherein the coating agent comprises up to 80%, preferably 60-75% of a 
filler, which is a dry powder of any material, preferably an inorganic material, more preferably kaolin, 
magnesium silicate or calcium carbonate. 

3. Use according to Claim 1 or 2, wherein the coating agent constitutes 1-95% w/w, preferably 15-35% 
w/w of the final, coated T-granulate. 

4. Use according to Claims 1 - 3, wherein the T-granulate on top of the coating is coated once more with 
a polymeric material, preferably in a fluldlzed bed. 

5. Method for production of a pelletized fodder, wherein a mixture of an enzyme containing T-granulate, 
which is coated with a coating agent comprising a high melting fat or wax as defined in claim 1 , and 
fodder components, is steam treated and subseqently pelletized. 

6. Method according to Claim 5, wherein the coating agent comprises up to 80%, preferably 60-75% of a 
filler, which is a dry powder of any material, preferably an inorganic material, more preferably kaolin, 
magnesium silicate or calcium carbonate. 

7. Method according to Claims 5 - 6, wherein the coating agent constitutes 1-95% w/w, preferably 15-35% 

w/w of the final, coated T-granulate. 
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8. Method according to Claims 5 - 7, wherein the T-granulate on top of the coating is coated once nnore 
with a polymeric material, preferably in a fluidized bed. 

Patentanspruche 

6 

1. Verwendung eines enzymhaltigen T-Granulats, d.h. eines Granulats, das durch Trommelgranulierung 
einer Enzymzusammensetzung mit einem Gehalt an Enzym, anorganischen Salzen und einem Granu- 
lierbindemittel mit einem Granuliermittel in flussiger Phase erhalten worden ist, wobei feinverteilte 
Cellulosefasern in einer Menge von 2 bis 40 % (Gew./Gew.), bezogen auf das Trockengewicht der 

10 gesamten Zusammensetzung, der der Granulierung unterliegenden Zusammensetzung einverleibt wor- 
den sind, wobei das Granulat mit einem Beschichtungsmittel, das ein Fett oder Wachs mit hohem 
Schmelzpunkt enthalt, beschichtet worden ist, wobei es sich beim Fett mit hohem Schmelzpunkt um 
einen Glycerinester (Mono-, Di- oder Triester oder ein Gemisch davon) mit einem Schmelzpunkt 
zwischen 30 und 100°C und beim Wachs mit hohem Schmelzpunkt um eine wachsartige Substanz, die 

15 samtliche folgenden Eigenschaften aufweist, handelt: (1) der Schmelzpunkt liegt zwischen 30 und 
100°C und vorzugsweise zwischen 40 und 60 *C; (2) die Substanz ist von zaher und nicht-bruchiger 
Natur; und (3) die Substanz besitzt eine wesentliche Plastizitat bei Raumtemperatur, als eine Kompo- 
nente eines Gemisches, das gut als Futtermittel geeignet ist, wenn das Gemisch dampfbehandelt und 
anschliefiend pelletisiert wird. 

20 

2. Verwendung nach Anspruch 1 , wobei das Beschichtungsmittel bis zu 80 % und vorzugsweise 60-75 % 
eines Fullstoffs enthalt, wobei es sich um ein trockenes Pulver aus einem beliebigen Material, 
vorzugsweise einem anorganischen Material und insbesondere Kaolin, Magnesiumsilikat oder Calcium- 
carbonat handelt. 

26 

3. Verwendung nach Anspruch 1 oder 2, wobei das Beschichtungsmittel 1-95 % (Gew./Gew.) und 
vorzugsweise 15-35 % (Gew./Gew.) des fertigen beschichteten T-Granulats ausmacht. 

4. Verwendung nach den Anspruchen 1 bis 3, wobei das T-Granulat auf der Oberseite der Beschichtung 
30 einer weiteren Beschichtung mit einem polymeren Material, vorzugsweise in einer Wirbelschicht, 

unterzogen wird. 

5. Verfahren zur Herstellung eines pelletisierten Futtermittels, wobei ein Gemisch eines enzymhaltigen T- 
Granulats, das mit einem Beschichtungsmittel mit einem Gehalt an einem Fett oder Wachs mit einem 

36 hohen Schmelzpunkt gemafi der Definition in Anspruch 1 beschichtet worden ist, und Futtermittelkom- 
ponenten einer Dampfbehandlung unterzogen und anschliefiend pelletisiert wird. 

6. Verfahren nach Anspruch 5, wobei das Beschichtungsmittel bis zu 80 % und vorzugsweise 60-75 % 
eines Fullstoffs enthalt, wobei es sich um ein trockenes Pulver eines beliebigen Materials, vorzugswei- 

40 se eines anorganischen Materials und insbesondere Kaolin, Magnesiumsilikat oder Calciumcarbonat, 

handelt. 

7_ Verfahren nach Anspruch 5-6, wobei das Beschichtungsmittel 1-95 % (Gew./Gew.) und vorzugsweise 
15-35 % (Gew./Gew.) des fertigen, beschichteten T-Granulats ausmacht. 

45 

8. Verfahren nach den Anspruchen 5-7, wobei das T-Granulat auf der Oberseite der Beschichtung einer 
weiteren Beschichtung mit einem polymeren Material, vorzugsweise in einer Wirbelschicht, unterzogen 
wird. 

60 Revendlcations 

1- Utilisation d'un granule-T contenant un enzyme, c'est-a-dire un granule produit par granulation sur 
tambour d'une composition enzymatique comportant un enzyme, des sels inorganiques, et un agent de 
liaison de granulation, ayant un agent de granulation en phase liquide, de sorte qu'une quantite de 
66 fibres de cellulose finement divisees de 2 a 40% poids/poids par rapport au poids sec de la 
composition totale est incorporee dans la composition subissant une granulation, lequel granule-T est 
revetu a I'aide d'un agent de revetement comportant une graisse ou une cire a haute fusion, oCi la 
graisse a haute fusion est un ester de glycerol (mono-, di- ou triester ou un melange de ceux-ci) ayant 
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un point de fusion situe entre 30 et lOO'C, et la aire a haute fusion est une substance cireuse qui 
possede toutes les caracteristlques suivantes : (1) le point de fusion est situe entre 30' et 100'C, de 
preference entre 40° et 60 "C, (2) la substance est d'une nature dure et non-cassante, et (3) la 
substance possede une plasticite importante a tennperature annblante, en tant que connposant d'un 
nnelange, qui est bien adapte a un aliment pour aninnaux si le nnelange est traite a la vapeur et nnis en 
pastilles de nnaniere subsequente. 

Utilisation selon la revendication 1, dans laquelle I'agent de revetennent comporte jusqu'a 80%, de 
preference de 60 a 75% d'un agent de rennplissage, qui est une poudre seche d'un nnaterlel 
quelconque, de preference un materiel inorganique, de maniere plus preferee du kaolin, du silicate de 
magnesium ou du carbonate de calcium. 

Utilisation selon les revendications 1 ou 2, dans laquelle I'agent de revetement constitue 1 a 95% 
poids/poids, de preference 15 a 35% poids/poids, du granule-T revetu, final. 

Utilisation selon les revendications 1 a 3, dans laquelle le granule-T, a la surface du revetement, est 
revetu une fois de plus d'un materiel polymere, de preference dans un lit fluidise. 

Precede pour la production d'un aliment pour animaux mis en pastilles, dans lequel un melange d'un 
granule-T contenant un enzyme, qui est revetu avec un agent de revetement comportant une graisse 
ou une cire a haute fusion comme defini dans la revendication 1 , et des composants d'aliment pour 
animaux, est traite a la vapeur et mis en pastilles de maniere subsequente. 

Precede selon la revendication 5, dans lequel I'agent de revetement comporte jusqu'a 80%, de 
preference de 60 a 75%, d'un agent de remplissage, qui est une poudre seche d'un materiel 
quelconque, de preference un materiel inorganique, de maniere plus preferee du kaolin, du silicate de 
magnesium ou du carbonate de calcium. 

Procede selon les revendications 5 ou 6, dans lequel I'agent de revetement constitue 1 a 95% 
poids/poids, de preference 15 a 35% poids/poids du granule-T revetu, final. 

Procede selon les revendications 5 a 7, dans lequel le granule-T, a la surface du revetement, est revetu 
une fois de plus d'un materiel polymere, de preference dans un lit fluidise. 
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